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Abstract 
Phosphorous levels were measured in 10 soybean products intended for application in the meat industry. The results showed that 
theoretical meat products containing 12% of protein from meat contain 2.915 g/kg of phosphorus, while products containing 10% 
of protein from meat and 2% of protein from soybean products (except lecithinated flour) contain 3.004g/kg of phosphorus. For 
lecithinated soy flour, the difference was slightly larger. If soybean products are added into meat products at the recommended 
level of 2-4%, they would not significantly increase the final phosphorus levels, in comparison to meat products which do not 
contain added soybean products. 
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1. Introduction 
Phosphorus is added to meat products in the form of phosphoric acid, phosphates, di-, tri- and polyphosphates 
and their mixtures. Reasons for adding phosphates include the increase in water-holding capacity effect alongside 
kitchen salt, improvement in the emulsification of fat, and an increase in pH-value. Also, many microbes are 
becoming less resistant to the action of phosphates. Meat itself already contains phosphorus in the form of free 
phosphate compounds which are very important for biochemical changes in muscles during life and post mortem1. 
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Soybean products, which are frequently used in the meat industry, contain phosphorus as well. About 70% of 
total content of phosphorus in soybean is stored as phytate, which is the hexaphosphate salt of myoinositol and 
exists in association with various mineral ions. Phytate becomes strongly associated with the proteins in the extract 
and coprecipitates with the proteins in acid conditions, such as those used in commercial production. The relatively 
high concentration of phytate in soy protein products could affect the bioavailability of the proteins, iron, zinc and 
other trace minerals2. 
Phosphorus is an essential element, necessary for normal human body function. Even though phosphorus is 
necessary for normal cell function, an increased intake of phosphorus can cause health issues, including damage and 
degeneration of kidney cells. Excess of phosphorus interferes with absorption of calcium in the intestines, resulting 
in the loss of calcium from bone tissue. An imbalance of calcium and phosphorus levels in the body can also cause 
certain hormonal disorders3. 
In meat products, total phosphorus content, expressed as a percentage of phosphorus-pentoxide, is limited to 8 
g/kg of the finished product4. In order for manufacturers to have full control over the total phosphorus content in 
meat products, it is necessary to know the content of phosphorus in the raw materials used in the production process. 
Therefore, the phosphorus content in soybean protein products produced by Sojaprotein was analyzed by SP 
Laboratorija (both members of Victoria Group). Furthermore, the theoretical effect of addition of the soybean 
protein products at the recommended level to meat products on final phosphorous levels in such meat products was 
calculated. 
2. Materials and methods 
The 10 soybean products used were intended for application in the meat industry and can be divided into two 
groups (one product can be classified into both groups): 
1. Protein emulsifiers - a group of functional additives based on the protein products, which are sorted by 
increasing their functional properties (water absorption, the ability of fat emulsifiers, gelling and swelling) 
x SOPROLEC 8 TB-325, Lecithinated toasted soybean flour  
x TRADKON SPC HC-200, Soy protein concentrate 
x SOPROMIX-2, Functional mixture of soybean protein and hydrocolloids 
x SOPROMIX-1, Functional mixture of soybean protein and hydrocolloids 
x SOPROMIX-HE, Functional mixture of soybean protein and hydrocolloids 
2. Nutritional fillers (extenders, which can partially replace meat)  
x SOPROLEC 8 TB-325, Lecithinated toasted soybean flour  
x SOPRO TB-200, Fat-reduced toasted soybean flour 
x SOPROTEX-N LJ, minced Textured soy protein 
x SOPROTEX-N K, chunks Textured soy protein 
x SOPROTEX-H, minced Textured soy protein (HAM color) 
x TRADKON SPC-TEX, Textured soy protein concentrate 
Total phosphorus content was determined by spectrophotometric method including mineralization, hydrolysis of 
the ash with nitric acid, filtration and dilution followed by the formation of a yellow compound with a mixture of 
ammonium monovanadate and ammonium heptamolybdate and photometric measurement at a wavelength of 430 
nm on the spectrophotometers Cecil CE 7250 and Agilent 8453 UV-visible5,6. The protein content of these products 
is also presented, and was determined by total combustion method7. 
3. Results and discussion 
The results presented in Table 1 show the percentage of total phosphorus content (P %), total phosphorus content, 
expressed as the percentage of phosphorus-pentoxide (P2O5 %), factor for conversion from the percentage of protein 
to the percentage of phosphorus in final products derived from soy protein (f P %) and factor for conversion from 
the percentage of protein to the phosphorus content, expressed as g/kg of phosphorus-pentoxide in final products 
derived from soy protein (f P2O5 g/kg). 
139 Ivanka Jovanovic et al. /  Procedia Food Science  5 ( 2015 )  137 – 139 
Table 1. Phosphorus content in soybean products in different forms. 
Soybean product P (%) P2O5 (%) f P % f P2O5 g/kg Protein (%) 
SOPRO TB-200  0.65 1.49 0.0123 0.283 52.66 
SOPROLEC 8 TB-325  0.72 1.65 0.0143 0.328 50.37 
TRADKON SPC HC-200  0.84 1.92 0.0124 0.285 67.48 
SOPROMIX-1  0.69 1.58 0.0116 0.266 59.41 
SOPROMIX-2 0.66 1.51 0.0129 0.296 51.01 
SOPROMIX-HE  0.70 1.60 0.0121 0.277 57.86 
SOPROTEX-N LJ  0.66 1.51 0.0129 0.295 51.25 
SOPROTEX-N K 0.66 1.51 0.0133 0.305 49.55 
SOPROTEX-H  0.66 1.51 0.0126 0.290 52.19 
TRADKON SPC-TEX  0.84 1.92 0.0127 0.292 65.99 
 
The phosphorus content was higher for products with higher protein content, except lecithinated toasted soybean 
flour SOPROLEC 8 TB-325, where the phosphorus content was increased by the addition of lecithin. The f P % 
conversion factors were between 0.0116 and 0.0133 (Table 1), with the exception of lecithinated toasted soybean 
flour SOPROLEC 8 TB-325, where it measured 0.0143, and that f P2O5 g/kg was between 0.266 and 0.305, with the 
exception of lecithinated toasted soybean flour SOPROLEC 8 TB-325, where it measured 0.328. The average f P % 
for all examined products except lecithinated flour was 0.0125 and the average f P2O5 g/kg was 0.288. 
The usual dosage of these products is 2-4%, calculated on the weight of the final product. In the proposed new 
directive for quality of meat products, the suggested conversion factor for percentage of protein to the percentage of 
phosphorus derived from meat is 0.0106. Based on these factors, 12% of protein from meat contains 0.127% of 
phosphorus, while 10% of protein from meat and 2% of protein from soybean products (except lecithinated flour), 
contain in total 0.131% of phosphorous, meaning that 12% of protein from meat contains 2.915 g/kg of phosphorus 
expressed as P2O5, while 10% of protein from meat and 2% of protein from soybean products (except lecithinated 
flour) contain in total 3.004 g/kg of phosphorus expressed as P2O5. For lecithinated soy flour, for 10% of protein 
from meat and 2% of protein from lecithinated flour, quantities are 0.135% of phosphorus and 3.085 g/kg 
phosphorus expressed as P2O5.  
4. Conclusion 
These data show that, if the soybean products are added to meat products at the recommended quantity of 2-4%, 
they cannot significantly increase the final meat product phosphorus levels, in comparison to meat products which 
do not contain added soybean products. 
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